Dual responsive chondroitin sulfate based nanogel for antimicrobial peptide delivery.
Poly (l-lactide)-graft-chondroitin sulfate (PLLA-g-CS) copolymers were synthesized with different l-lactide contents via ring-opening polymerization. Chemical structure of the synthesized copolymers was confirmed by FTIR and HNMR analyses. The degree of polymerization and substitution of PLLA was found to be 0.56 and 2.98, respectively. Nisin was loaded in PLLA-g-CS nanogels at 37 and 42 °C. The hydrodynamic radius of the nanogels was 181 and 399 nm, respectively. The release profile was studied at two different temperatures and pHs over 7 days. The results indicated a variation of the cumulative release of nisin from 25 to 98% depending on the pH and temperature of release media. Cytotoxicity test of nisin loaded nanogels on human dermis fibroblast cells, confirmed no toxic effect. Finally, Antimicrobial activity of the nanogel was evaluated against Staphylococcus aureus and Escherichia coli bacteria. Overall, this study indicated that the dual responsive nanocarrier could potentially be used for infection therapeutic applications.